13 Induction of plant defense against insect herbivory is initiated by a combination of both, 14 mechanical wounding and chemical factors. In order to study both effects independently on 15 plant defense induction, SpitWorm, a computer controlled device which mimics the damage 16 pattern of feeding insect larvae on leaves and can additionally apply oral secretions (OS) or 17 other solutions to the 'biting site' during 'feeding', was developed and evaluated. The amount 18 of OS left by a Spodoptera littoralis larva during feeding on Phaseolus lunatus (lima bean) 19 leaves was estimated by combining larval foregut volume, biting rate, and quantification of a 20 fluorescent dye injected into the larvae's foregut prior to feeding. For providing OS amounts 21 by SpitWorm equivalent to larval feeding, dilution and delivery rate were optimized. The 22 effectiveness of SpitWorm was tested by comparing volatile organic compounds (VOC) 23 emissions of P. lunatus leaves treated with either SpitWorm, MecWorm or S. littoralis larvae.
292 Wounding sizes of leaves fed by S. littoralis larvae 293 In order to adjust the wounding sizes to be generated by MecWorm and SpitWorm, leaf 294 wounding sizes of different larval feeding periods were measured. With four replicates for each 295 treatment, the mean wounding sizes upon larval feeding were after 5 min (0.30 ± 0.13 cm 2 ), 1 296 h (0.93 ± 0.45 cm 2 ), 3 h (1.81± 0.81 cm 2 ), 9 h (5.49 ± 1.78 cm 2 ), and 17 h (7.25 ± 1.02 cm 2 ),
SpitWorm, an herbivorous robot.
14 298 Feeding activities of untreated larvae (control) were compared with the feeding performance of 299 larvae injected with different volumes of fluorescent dye solution to determine the optimal 300 injection volume for the subsequent experiments (Fig 3b) . Injection volumes of 1 µL and 5 µL 301 showed no significant differences (control mean, 29.98 ± 4.29 cm 2 ; 1µL mean, 29.88 ± 5.02 302 cm 2 ; control ~ 1 µL, p = 0.999; 5 µL mean, 32.10 ± 5.54 cm 2 ; control ~ 5 uL, p = 0.978) in leaf 303 wounding sizes whereas injected volumes ≥ 10 µL led to a significant decrease in feeding 304 activity (10 µL mean, 14.10 ± 4.03 cm 2 ; 15 µL mean, 9.08 ± 9.26 cm 2 ; control ~ 10 µL, p = 305 0.003; control ~ 15 µL, p = 0.0002). 402 MecWorm, SpitWorm and larval treatment showed a stronger induction (Fig 8 and S6 Fig) . 433 was injected into the foregut of the larvae before they start feeding on leaves. Lucifer Yellow 434 CH was chosen because (i) of its fluorescence emission maximum at 535 nm, fitting perfectly 435 in the green gap between 490 to 620 nm of chlorophyll a and b, (ii) it is assumed to be non-436 toxic, (iii) of its high quantum yield, and (iv) it is highly dissociated at physiological pH levels 437 [50] . The injected dye solution starts to move through the whole body of the larva to the anus 438 about 45 min to 1 hour after injection (Fig 4) . Therefore, all feeding experiments had to start SpitWorm, an herbivorous robot.
20 439 within 30 mins after injection. After comparing the feeding behavior of larvae injected with 440 different volumes of fluorescent dye solution with untreated larvae (Fig 3b) , an injection 441 volume of 5 µL was chosen for subsequent experiments because higher injection volumes 442 resulted in a significant reduction of larval feeding activities. 
